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1] ^A^V^E^ **>f ;V.X (Cucumber mosaic virus, CMV) 

[fff^P92] CMV-Y RNA2 0i»o->-e|)^pCY2?)2 
b ORFOStuIt'f K> £ £ t £ 

«NRk-f«, 11*311 H|Btto*»^>f^^^^- 0 

[ff*3S3] 2b 0RFO8fl^)U &A (7f->) £ 

[1&*®4] pCY2WStuI-AvrI I Hi^c, Stul-sto 
p-MUI-SnaB I Z&ttmMZmXLtzZ. t *Stmt1r2>, i^2C 

[W^5] CMV* 1 , CMV-Y, SSV, CMV-O, CMV-L, 
m 2 - CM V, HL-CMV 1 RtT-tf-r^/U- -7 2 £ 

[0 0 0 1] 

RNA1, R N A 2 > RNA3A, WRNA 3 B <0 4 5frfi&<3 * W A* 
o ta^ij ^E-^fyf ?iys[ )V7s (Cucumber mosaic virus, CMV) ORNA2 
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^ ? - , & vmo k & n & m L^m^^^m * &i><DtL 

[0 0 0 2] 

mm r n a * ^ * * ~ (Dm^te, mmtm vmnumn 

K^^^/'ia^^fyf ? (Tobacco mosaic virus, TMV) k7u^^*fs( ? 

^ (Bromo mosaic virus, BMV) Ojfilfett? > teM^Xft t>frX % fz 0 

fllAlf, TMVW-f ^ -f ;v^M(Potyvirus) Xit, *>f /l/^CKt^ 

Bfcfcltt 1 ~ 2 #BS) o * fc, TMV t iSHtf) 4 )l>* (Odontoglossum ringspot 
virus) <W7$V ^ ^•/n^^^-^xtSifcKJ: <9 , tWA^L 

[0 0 0 3] 
[0 0 0 4] 
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tLTV^ 0 -to— ofi, complementation J; & 4 £rtj5 CMV^^ * -OgUf&T? 
(##fP^m5#fiS) o CMV©RNA3f:i±MPfcCPA*3-K$?Ltfi 

«9 > ^ ;ux fio#BWara^ff t±M P t c p oi^^jb* @mft$M 5 # 

G F PsHzrHcflHft Lfc R N A 3 A t C PSfe^fc & v*R N A 3 B L 
^ complementation i «9 jfflfl&ffl^ri-* £>f ;K*^? ? -£Pg#&Lfc 0 
> RNA1, R N A 2 > RNA3A, S^R N A 3 B O 4 <D>> i, 
^oCMVHt, sO?<T-i-K&m.LfztZ?>, lilOm i n o r 
ve i nX-GFPmyttimmZtifZo $tz^ RNA3 Bt^$^:CPW; 
7H^n--^fO^AU GUS (bacterial- /?-glucuroni 

dase) itfc^B YMV(Bean yellow mosaic virus) (OCPMfc^Z^ALtz t £ 
W(SM<Om i n o r v e i n tc£v>TG U SMtt^B YMV- C Ptf^ffi 
Zittzo L^U i©RNA3A, RNA3B#Sv»Ch omo 1 ogous 
RNA recombinatio n^U ii^-Cti^Ait'fS^I&^fiJl, 
hfitafr-otzo 

[0 0 0 5] 
KWfcfcltt 1 ] 

Sugiyama, Y. , Hamamoto, H. , Takemoto, S. , Watanabe, Y. and Okada, Y. , Systemic 
production of foreign peptides on the particle surface of Tobacco mosaic 
virus, FEBS Letters 359,247-250 (1995) 

Fernandez-Fernandez, M. R. , Mart inez-Torrecuadrada, J . L. , Casal , J . I. and Gar 
cia,J.A. , Development of an antigen presentation system based on plum po 
x potyvirus, FEBS Letters 427,229-235 (1998) 

Donson et al., Systemic expression of a bacterial gene by a tabacco mo 
saic virus-based vector, Proc. Natl. Acad. Sci. USA 88: 7204-7208 (1991) 

Mori, M. ,Kaido,M. ,0kuno,T. and Furusawa,!., mRNA amplification system by 
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viral replicase in transgenic plants, FEBS Lett. 336, 171-174 (1993) 

iffltmcM 5 1 

Zhao, Y, , Hammond, J. Tousignant, M. E. and Hammond, R. W. , Development and eva 
luation of a complementation-dependent gene delivery system based on Cue 
umber mosaic virus, Archives of Virology 145,2285-2295 (2000) 
[*#IRtlR6] 

Canto, T. .Prior, D. A. ,Hellward K. H. ,0parka, K.J. ,Palukaitis,P. , Character 
ization of cucumber mosaic virus. IV. Movement protein and coat protein ar 
e both essential for cell-to-cell movement of cucumber mosaic virus, Vir 
ology 237,237-248 (1997) 
[0 0 0 6] 

> ±ffit»3$tT $r^&^;i^^*-o|i{3#|£@tfjfc LT> CMV 

CORN A 2 fr^O^Jfet^ G F P C9a» A & fcift*, CMVORNA2^ 

o 

i&ii-t- & ntg Sr^r-r * ff^ c m v ^ * * - & c: t * g & t -r & % <v 
*tz, mi oo o®iim±co«^*a^t lt, c^^ts^^ 
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[0 0 0 7] 

(1) ^ra^'JW^")^;^ (Cucumber mosaic virus, CMV) <7)RNA233 V 

(2) CMV-Y RNA2^i»n-v^pCY2«2b ORF<7) 

Mffi (1) KfB^Mzf^-f ;v*^?*- 0 

(3) 2 b ORF<7>8M<7>U (^yiV) £A (7f- >0 K^x.;*, *M > 
f5a-f->3>^fAlfcCi:^ti:tl., Ifrffi (2) KfBScOffit^ 

(4) pCY20StuI-AvrII«*K, S t u I - s t o p -M 1 u I 
- S n a B I Al/:i t t fl,, UtrfB (2) ^|S®Offi^j 

(5) CMV^ CMV-Y, SSV. CMV-O, CMV-L, m2-CMV 
> HL-CMVi:fti$^t7'^-^lSt;t7 , ^l'-^2 

frm®iT~$>2>, mm (D KfB®offit^;i^^*- 0 

(6) mm (4) &c|fi^c7)fjt^ -f ;i/X^^^-(DS tult'f htMl ulf 

(7) HufB (6) ^fBm^«fe^a^mx.#:^igfflLT^atf5T-^mt?^A 

[0 0 0 8] 

^a^'JW^^H (Cucumber mosaic virus, CMV) ORN 
Al, RNA2, RN A 3 A> XCfR N A 3 B <D 4 ^IpO^ ;i/X^V A OR N 
A2W2 bH^-g|5&^£c£-^ ^MSB^J^m^fie^A^ 
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hLX\t, feUtZMMWlzWMKTFZtl&XilZ, W3Ll£, CMV-Y RN 
A20«fe^n->-Cife^pCY2©2 b ORFftOS tult^f h^k* 
b y ^3 KVi-C©«*m$^^9^5 K (pCY2-2bAStu^ 

*) ^m-^ti^o ^u, ^^m^tL-rti, Mimizit, m^t, cm 

V-Y RNA2<7)g^D^veab<SpCY2^)2b 0 R F Itf£<7) 3 ' 5[e 
**»ilMHtt«\ »IB**2£ffiMfcfem<D:/9'r^-Y2 b-S t u tZ' 
<7)^7^v-CMV-DET-3-3 4 0t?PCRm> pCY2CS t u I 
- A v r I I mmz, Stul-stop -M luI-SnaBI £"£tf^£ 

[0 0 0 9] 

CMV-Y RNA2fc»±, >U^Ott3BW*tt^ft:o-ai5'C*a 2 > 
^fi:tw^7 77'UIt2 b jf^n- K$titv^ 0 *:<Dtz$> 

, CMV-Y 2 b* ^^tnv&^VJ nrXZftm-tZ-fclb^ 2b?>s*? 
KOORFfc* h K>**A1"4o 2 b^W^f©ORF^ h y -/a 

'J&35*»**o i^fti^'jr- ^Jx.l^ 2 b ORF©8tig 
£A (7f->) ^x.^.f'f > b ^ a-f-y 3 V^fAf 

[0 0 10] 

3' 0y7^f7-fPCRW, ^PCR79^Vh*H i ndl I It 
B l n I-CSJHfU -coHf^-^pUC 1 1 9<7>H i n d I I I-Xb a I fllttfc: 
^rn-^v^f *o p UC 1 1 9-^>h 5 a-f-va^^H i n d I I 
I-S t u I«J***J0ffiU pCY2WHindIII-Stu IfcttfcalM* 
t\ 2b O R F i: ^ h 7 7 s n K x L /c p C Y 2 - 2 b s 
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t o ptmm-tZo 

[0 0 11] 

Ztib<D^mz£t), CMV-Y2 b^WjfOC**^^^^^ 

^<t9^, £#fl8gfe«:^Lfc7&*> CMV-Yy^F^T^Jt^T, JPHR<?3$i 
ff»±ilv^ ^ 0 aM&WCtt^ ±JECMV-YBfcge*>f 

[0 0 12] 

*HW©CMV^^^-li, iil^ green fluorescent protein (GFP) 
PCY2-GFPH©RN A«^&»8&**— ftTN4££W &c G 
FP^^Ct^tl^, RNA2^^E^^stf5 : f-^^ 
XITV^^ % BUfB 4 ^fiff C M V ^ ^ ^ — t> ttfe J: ^ ft^fiff *CO interm 
olecular recombi nation £^2.1 $ t ^ ^ > ^ ^ T — ^_h^"C GFP 

%mKjmbLtzmm^ab2>k^z.t>ti2> 0 CMV-YWftfcfHC, SSV (Soyb 
ean stunt virus, Xmffitr -f ^ - CMV <D 1 ^$c) (7) R N A L£ 

[0 0 13] 

> GFP©7^i^x.f[;tim^ii:, XfiCMV- Y«> 3 

' SfefcOffi^&'ffeOCMVfctt, SSV^HL-CMV (a'J^ © 

3' &mte&&-t2>z.b%i?<Dj:3z&ttija-t2>z. t&x%2> 0 *§bm<D'<?*- 

bLXit, jfjfiJCii, fll&tf, CMV-Y RNA2 3 0 5 1 atifefc£v»t\ 
2b<03' **7 1tt*m$*fcpCY2-2bAStu (2 9 8 0M) 

[0 0 14] 
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complementation K «t & 4 ^®CMV^^ * -<£>lfl#&^R N A 3 l£*f»3feflH2^4" 

W«*»*ofe 0 ■trZ.X*. *§&mxiZ, CMVORNA2$H 1 &&3EL;fc*r&OC 
MV***-£ggf&bfco CMVfcUii, CMV-Y, CMV-O, CMV- 
SSV> m 2 -CMV^^^CMVtWV-^ 1^2 £JR?-£C 

[0 0 15] 

£ffiv*, ^i^it/tCNicotiana benthamiana £M^T^fg#tt£^#f t/c^^, 
^®fit##: K & v> X£%mm £ m L > 3c5elft i:GFP *|&3S **5tKt? 

tj&wi o o o b pfsst-ew^jtfsT-MfflBrtiT^^o *5MH»±, mi 

[0 0 16] 

[H»fl] 

(l) fl&S^/w* 
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iSA^f^ra-JKiitft®fiiiaM o~3 o°c, *ujia&Bg) k^t, 

^ > * * T - -f- (Nicotiana bentliamiana) N $> L < l± 9 a (N. tabacum) -e^f ft 
[0 0 17] 

(2) mmm<D^ 

4:^mzmm.m±( **4v^^ (?*4m.~%) s^^/man =*^«± ( 

[0 0 18] 

(3) ^mit 

s<y? < r—r^^^^nt, mm& i~2 mm is tfgsa u ^^3 ~ 5$cg 

shim l r t± , w-r * *?mm & £*o * ;v* atawui, &*lj&"?>*$7- 
f - <7) ±m zm^tzo mm* t-vkml tzmm k & v > Tg§mi- & ^ * - *k 

9>jTA (Nacalai-^r/a 6 0 0 -fE&Sf*) &SK .&> D jHtfco T 
3BO0. 1M'J>1I« (pH7. 1) lmli:, DIECA (N, Nv'xf- 

;vyft*;w^KHtf^A (wako) , mmum^mw) &&mmio 

o. im 'r/Hiit ( P H7. i) w\ o. 2M 1 ; vgi-t h v ^A?f$c 
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(Na c a 1 a i ) 3 3m K 0. 2M'J V 'J *> A^U (N a c a 1 a 

i) 67ml^U pH7. 1 U H^Tlct^ * T y 7 s , b * V 

-ytT 2 0 0m 1 Ltzo 
[0 0 19] 

(4) =r>lf-r> h-te;W>SH®l 

Tia<7) S0BWi2m 1 K±mm (Escherichia col i) J M 1 0 9*(TaKaR 
a)£A*U 3 7TC-C1 2-1 4 B#MSafc**bfco S OBtMft5 Om H:f 
J£*$l£0. 5mliiU 3 7t^li|^ (OD550 = 0. 4 -0. 8) 
S»i&«L7to *±fcl O^W»fiL^^;i/r>^a.-ric^U 3 5 0 0 r 
pm, 4*C> 1 OfrSt'frLfco ±ft=Sr^T, 7Ki% L/cTffiOT F B 17ml Tft 
Lfco *±-C2 OWtl^i SO? 3 5 0 0 r p m, 4tTl 0 

KSiSLfco tK±T-3 0»tl^ DMSO (yVW)V7^vK- 
Nacalai) 150^1 ^-fgTo^o < «?inx.> HEzK-tT 1 O^TOft 
Lfco JuZty-otz-f-v -zfX^y^y K;V7fa-rc 1 0 0 yt/ lfo^ftL, - 
8 0t«Lf:o 
[0 0 2 01 

S OBWLfcigm±, B a c t o™ Tryptone (Becton Die 
kinson) 20g!Bacto™ Yeast Extract (Beet 
on Dickinson) 5gIlM NaC imfflil 0ml, 1M KC 1 
5m 1 £?!^U m^Mr^Ty 7°U 1 L t Lfcfiu *- b * V- 
f U ^M^r^atasSB UIM M g C 1 2 ; MWL (Nacalai) tlM 
Mg S O4 &tfL (Nacalai) ^1/10 0M1)\\z.Tm%kLtz o 

$fz, TFB mMm&mmm (±> 3 5mMif*V7A (Nacalai 
K 5 0 mM CaC I2 (W a k o ) . 4 5 mM MnC I2 (Nacala 
i K 10 0 mM RbCl (Nacalai) , 15% yaf (Wako) 
-im (Wako) «tpH5. IMILtlSL^o 
[0 0 2 1] 

(5) ^susm 
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M^fr izfefr Lfz^y^^y h 4r;b 1 0 0 // 1 IZ^yXS. Kl ^ 1 (^^ 
v3>R^60^5yu 1®JK) frill*., 7X_hT-3 0»tttgii5;ttt 

K:/?** K*a»A$*^o Tffl<7)2 YTifc#d#±liiO. 9m 1 £ a. - 
ofcfc Jn*, 3 7 °CT3 0^W»SJg§|L3to 3 7t:t3 0 

frmMWgmLfZo i^HlOO^ l 4rTISOLB-amp^^Jf^o 7 
^-*7>f Hrl/^i/ 3 >^t4»^KIi, £ 2 %X - g a 1 (5-7* 

D€-4-^nn-3->f > fr- p -D-tf? * R^/yK (Wa k o) 
£N, N-y^f;V*M7 5 K (N a c a 1 a i ) 2 %iftfl?fc?g#) 5 0^ 
U lOOmM IPTG Uvyntf^-^-D (-) -ft^^ht^y 

->k#«[ (wa k o) -m^mw i o M i ^LB-mm±Km^Ltz^ ±mm 

t&mfcl 0 Of* 1 Zfclftzo 12-16HM, 3 7T;?M>*^-*--Tri£in] 
[0 0 2 2] 

2 YTSfflagFttIi, BactoTM Tryptonel6g, Bacto™ 
Yeast ExtractlOg. NaCllO g U ^tKT'^^T 

£ fc, LB - amp^ifi, Bacto™ TryptonelOg, Bac 
toTM Yeast Extract5g, NaCllOg, Agar (Wak 
o) 15g^U IS*^^7yyLTlLtU^ *~h? U~7L 
^ 5 OtJCkv^cHfri LT*5> 5 Omg/m 1 7>tfy'J >^ h (Wa k o 

-mmmffimfr) *\/\ o o o*inx, as *-wc^l.-cw 

[0 0 2 3] 

(6) vmta 

tikm 5 0mg/ml7>eyiJ>^h^2 iU 1 SrinAfc 2 Y TtMt 2 m 
1 <0**c, f f ^Ii; i o t# f> ?i^7<Slf ^ 3 n - - ^ *^"C'^v^ 
AtL, 3 7tt»12-14HWJaimfco 5mlfa-7 
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. TffiOS olut ion-1^ 2 0 0^1 Toftlx^ ^a.-?* 
^MMLtZc Zfii,z^ TffitwS o lut i on-212 0 0/i 1 -f-oMk.^ lEftl 
?IfD Lfc 0 TfE<7) Solution-3^200^1 T oflnx., UtflEtU 

mmLtZo Ztl* 1 4 0 0 0 r pmf4^ 1 Ofl-fflifrfrU i: o 

-7X#U fe^— (1 4 0 0 0 rpm 5^K) fcsWt, * £5£ 
^^l^*L/Co _t*if£#U ®JRLfc±vft|W|:i:<7M y yutf;v7;vn-;v (W 
a k o) *l)tiz., ^Jrlfnt/Co HOOOr pmt5 5-FWU ±vt£3fT 
tz 0 8 0%J.*/-;V (Nacalai) ^5 0 0/^ 1 Mx., 14000rpm 
5^riMU ±f ^ft/: 0 RNa s e A^TE (10mM Tris-H 
CI (pH7. 5), ImM EDTA (pH8. 0)) t«S2^g/ml 
«Ltl 0 0^ l-foin*., m< 3 7^3 O^TOfiL 

fc 0 itU^ TfS<7)S o lut i on-4£60,u 1 SUx.^ y ? 7> $ 

w tI#LT, 7K_tT4 5ftmm>W:l-tZo 1 4 0 0 0 r pmtl O^jt^U 
±»&&-Cfc 0 8 0%^^y-;l-^ 5 0 0 ^ 1 in£> 14000rpm 

a^t^o -hvf^^r, 5~i ofrmmsmmu mm*3 it«i/;„ 

[0 0 2 4] 

a) Solution— l: 

2 5mM Tris (2-7^-2-t Kn^^^f;V-l, 3-^n;r/ 
(Wako)-HCl (pH8. 0), 10 mM EDTA {^vy 
^7 5>-N, N, N' , N' -T- h^T-fe-r^ '^7y7 ¥ /WitAYJ^) > 5 
0mM^>3-7, (Wako) 

b) Solution-2: 

0. 2N NaOH (Wako) , 1% SDS ( 9 * V ;V*Sft^- h V * A - 
Nacalai) 

c) Solution-3: 

5M »'^AM60mKftill. 5mK*fi*2 8. 5ml 

d) Solution — 4: 

20%PEG#6000 (^'Jxfl/>^ij n-;v-N a c a 1 a i ) , 2. 
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5M N a C 1 

[0 0 2 5] 

(7) m^m^mm^m^m 

1) mmwmmm 

&*-%-<Dwmwm o . 5 /i i t*<DffitJiy ? T-*mm u 2 0 M 1 o 

2) sacaott 

BW<3DNAO£$fc)gL;fc«j£tf>TBE (8 9mM Tris-base, 
8 9mM^^m (Wako) N 2 mM EDTA) Tifu — T* (Gene p u 
re WBmU) LE AGAROSE-BM) ^Srfflv^ TBEfc&iMftlr 
fob Lxmh%ff%-o?z 0 xf^^rnv/f K»* GRift&O. 5// 

g/ml) "C^-feLfCo 
[0 0 2 6] 

3) 7i;-;^nn/tMttffi 
•9->^DNAtRHj«li*S:*Px. 10 0^1 HU 5 0 /i 1 ©TEfiifD7x; 

— ^ («=■ V) fc 5 0 ^ 1 <D? UUfrfrA (Wako) *inx.. 

T^^MJ— fcjWtT 1 ~2^1^Lt^^^^i^^ 0 1 4 0 0 0 r pm 
T?5#|183£'frU 1. 5m 1 ^x.-7K*m?ztf*&Ltz 0 ^nn,tM* 1 0 
0 ^ 1 2jnx.> **;Vf y * * ^ 3r^- tc^tt. 14000rpm5 $5>IHJ3t'fr Ltz Q 
1. 5 m 1 «J*>tt^o 
[0 0 2 7] 

4) .x*/-;Wtt 

t>^DNA«10 0)« n:3Mftttf'J'7A (,=: y 10// 
K 10 0%x^7-;i/3 3 0 (U K x^f^^-b (-y^V^-V) i ^ l 
^SnATiK^L-T, 1 4 0 0 0 r pml 0#IW*frU ±?t£H3t 0 Bfcv^o 5 0 
0// 1 <7)8 0%^^y-;i/^Jnx.> 1 4 0 0 0 r pm2-3»^U„ ±tfr 

[0 0 2 8] 

5) ?u-~y>f 
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rfrfrt>DNA*mm-&1*&, SeaKem (S«iS$iO GTC (Sffitm 



£J <9 ft LQ I AE X (Sfti&llQ II Gel Extraction kit 
150 (QIAGEN) "CDNAfcEIJRLfco @JRL/;DNAi^7xy-;i/ 
?nn*;vAfE&£B, o-^ y -/i/tfeJRLfcaL 5^ 1 <3«tW2M;:!R»Lfco 
-U>t-f<7)7^^ya>{;|±, DNA Ligation Kit V 
er. 2 (TaKaRa) fc<ttffiLfc 0 EIRL^DN A»«tk4«fl5 V e r . 2 

%1£E. col i<7)3>e7>HM:il^L/: 0 
[0 0 2 9] 
(8) ^fett?n~><7)in vitro ^ 

T;V* V - S D Sfe-e|ftffi LfcJiiM^ n-> 4^1£run-off m^K 
[0 0 3 0] 

f>7°l/- H#?£ 9 ^ ! 

0. 1M DTT 5 ^ i 

10XT7 RNA polymerase Buffer*!! 2^1 
1 OmM m7G(5')ppp (5') G RNA Capping 
Analog (Invitrogen) 



* 1 1 • • • T7 RNA polym erase (TaKaRa) izmt 
*12 • • • 20XNTP (lmM ATP, 1 mM CTP, 1 mM UTP 



) agarose (BMA) £j£v^ t B r £*S-ifcJK0. 5 /u g/m 1 "C 



2 fJL 1 

2 0 X N T P rl^* 12 

RNase inhibitor *13 

T 7 RNA polymerase 



1 A* 1 
0. 5 fi 1 

0. 5// 1 
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^ 0. lmM GTP — Roche) 

*13---Ribonuclease Inhibitor, recombi 
nant, soln (Wako) 
[0 0 3 1] 

3 7tT'lHFIitU:o T7RNA polymerase 0. 5 M 1 £ 

> ot«t^, (rnai -2-3) 

5^1-fofcO. lMr/lfM (pH7. 1) 3 0// 1 *m&LtZo ? 

1 2. 5^ lfo^^fiil^, ®#0^>f 

[0 0 3 2] 

(9) RNAitB 

(7xy-^-SDS® 
RNAiffl^f7 7-5 0 0^ 1 iTEM!7x/-;V5 0 0 // 1 (X 
li7*n>y7Xh) 0. lg^tt, 1. 5mlfa-7*(:#Lf: 0 2 0# 
15 f^VT- 7^^5 fcsHt, 1 4 0 0 0 r p m-e 5 ^K^*P^ Ltz Q ± 

m (frm) rfcJ&U ±jtt$l07xy^nn^A (1 : 

i) fcin*., #fr7-v?x$**r--KfriixmL<mWLtz^ uooorp 
mx5frmn?£m<kLtz 0 ±.m^m<o^^--r\zm\^, &^*>^?<omi> t -k< 

n*;vAtr'; >XLtz^ TmZtVfrtf, 1 / 1 0 *60 3 MIES^ h U -7 A, 
3^4(7)1 0 0%*.? S ~-)l<Zmz-fz 0 ^Ux^^X^r^tt. 14000rpm 
T'5^}tiP5t^t/ Co Jiyf^^T, 8 0%^*y-;^5 0 0 // 1 *»Dx.^ 1 4 
0 0 0 rpmt5W»t?to 5~10^flMtM, RNAJIMtK 
5 0^1 (/nh^^^^l 0/z 1) T«!pU 1 4 0 0 0 r pmtrl^ 

?mt*m^L?z 0 itm.tf&^tzWi&it, i^tzwzm^^-y^zmLfrz-tzo 

RNAJfiffi/ty7r-Ji\ 25 mM Tris-HCl (pH7. 5), 25ra 
M MgC^ 2 5mM KC K 1% SDSO«-e$.^ 0 
[0 0 3 3] 
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(1 0) RT-P CR 
1 ) mmKSB 

RNase Free dH2 0*15 
2 5mM MgC 1 2 *15 

each 1 OmM dNTP Mixture* 15 



7. 5 ix 1 



4 !x 1 
2 fx 1 
2 ^ 1 



1 0 XRNA PCR Buffer 



RN ase Inhibitor 



0. 5^1 



3' */7-f-7- 



1^ 1 
2 ^ 1 



AMV Reverse Transcriptase XL (TaKaRa 



* 1 5 • • • RNA PCR™ k i t (AMV) Ver. 2. 1 (TaKaR 
a) Kffitt 

[0 0 3 4] 

2) PCRSt> 

mrcoi^^pcR^ -^^^iiL/co 

^WTfc 6 3. 5 1 

2 5mM Mg C 1 2 * 16 6^1 
10 XL A PCRTM B u f f e rll (Mg2+f r e e) *16 8^1 
5' ^7^- 1 
3' T^v- i;U i 

*16 • • - TaKaRa LA Ta q^Kmit 

M&^KlB$.2 0 1 ^iDx.^ Ht~> TaKaRa LA Taq™ 

0. 5^ 1 Srflnx.. PCR£*fo*r 0 P C RM^d* 1 %Tifu -Xffl'-cm&ik 

[0 0 3 5] 



0. 5 n 1 
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(11) v-^jt-V* 

T;v* 'J-SDS^«U:t>y;n ^ n:l9*i, 5 1 fciraiU x 
>^-bDNAMtU; 0 M13^7^fv- (IRD8 0 0 Infrar 
ed Dye Labeled Primer -M 13 Forward (-2 
9) /IRD8 0 0, M13 Re v e r s e/IRD 8 0 0 - BW^) 0 . 2 
5/z 1 HA CGT#XJCvt (Thermo sequence fluorescent labelled primer c 
ycle sequencing kit with 7-deaza-dGTP (amersham pharmacia)) £flnx.x 4®M 
07"7^v-SfIMtt L£ 0 8SPCRfa-7'i:f>7'I/->DNAi 

$2. 5^k ^^^^-mmm^mmi. 2 5^ 1 ^^l, t<d&&x~pc 

[0 0 3 6] 

(PCR^f) 



9 5V 


5^ 


1 ^ ;v 


9 


3 o# 




5 0°C 


3 o# 




7 ot: 


i ^ 




1 or 


00 





[0 0 3 7] 

P C RljUfrf^ 2^ 1 CO loading dye fluorescent samples-Stop solution (A 
mersham)£#n;i/;o a s—9 0 . 2 // >yu>X^M Lfzfe 

, 3 OMIl^^- L^o Wli: 4 0 0 1 <?) 1 0 % A P S (^;l/*^y- 
(Nacalai) ) t4 0/z 1©TEMED (N, N, N' 
, N' , -Tetramethyl-ethylenediamine (Nac 
a 1 a i) ) £tJ[|;i> ir CK^M£«L&A,/5 0 =?-A^^L. Tfc^fcfc-^ 

t =7 v ~7X~&^ 5 B#^m±^S L?to Li-cor Sequencer 
izV^mZ^y h L> 1 L<7) i XTBE*^cDf4gtc^rs 1. 8^10 PC 
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is~-?x.>xy)l<mm±, W.m (Nacalai) 2 5. 2 g, 10XTBE 
7 . 2ml, Long Ranger (^#ii§j;ffO gel solution ( 
BMA) 4. 8ml£r!-£U MlgTkX* 7, T v f It 6 0 m 1 t Ltz 0 
[0 0 3 8] 

(12) GFPm^^ffi 

m%£Lxmfflt*$>bfrLx^z> mmmR v*±m * > mmn k & ^ x m<m^m 

T (SZX-12, OLYMPUS) t'GFPfMtffiUco 
[0 0 3 9] 

(13) CMV-Y 2 W^f Qca^^^^^tB 
CMV-Y RNA2«tt^n->t^^pCY202b ORFEtO 

3' ^S^I^fS^^. TfBco-7 p ^-Tv-Y2 b-S t ut 3' «©y7^v 
-c7)CMV-DET-3 -3 4 0-ePCR&>Hj\ PCRmtKOS tuI-Av 
r I I pCY20StuI-AvrII mmz^XLtZo 

Y 2 b — S t u : CGAGGCCTGACGCGTGTACGTAAACCTCCCCTTCCGCATC 
CMV-DET-3-340 : CCATCGATTGGTCTCCTTTTGGAGGCC 
CMV-Y RNA2«tt^n->t^l.pCY2©2b ORFl*I<7>S 
tult^f Y 7^3 Y>^X<7)W$.*$0z%*£tz~7 : 7 7.^ K (pCY2 

- 2 b A S t u) fcffcffiLfco pCY2-2bASt \i<Dmmm*7f;-? 

o 

[0 0 4 0] 

iOpCY2-2bAS tu5:i n vitro t rans 1 at i onL 
. pCYl, p C Y3<omimm^}t bi>K, s<~y ? ^ T^~i~ > ? 'i*KWRRMt 
Zftftotzo ^r<Dm^mi^-r o Yl Y2bAStu Y3 ii, * $ 
T~i-Xi$±mfcWiL^*f4?tf&hti?zi!)^ ?Zi&Z.L, tt^B 

t^CMV-Y7^;l/K^^^:M tm$k<F>mi tem.fr -?tz Q £fz, 

k^x i>±mK^4 ?mw%>hti, £-%mm*7FLtzfr\ ^>^57-t 

t CM V - Y CJt^tifOlfflil^o tzo 
[0 0 4 1] 
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mi] 



CMV-Y 2b 3S[^^-<;i/X<D^>^ 5 T-±. 



Yl-Y2bAStu-Y3 
Yl-Y2bstop-Y3 

CMVY 


+ (M) 
+ (M) 

+ + + (M) 


+ (CS) 
+(CS) 

+ + +(CS) 


+(M) 
+(M) 

+ + +(M) 



















M^Mosaic, CS^Chlorotic spot 



[0 0 4 2] 

(14) CMV-Y 2 b ?ys*?M<7)3mm. r }J ^AOffiM 
CMV-Y RNA2^£, V 4 frX<DmMWmn&feO—U-l:$)& 2 a ? y 

, 2 b * >v^K<7)0RFt::* h yfu V^ZmX-tZmz^ 2a?>;*?V: 

■f&tztbK, 2b ORF<7)8tigOU (^7v;V) £A (7f^>) 

a ORFOT^ ytfl*ii§^ 0 E12 ^^Ma-f-ya^ 

[0 0 4 3] 

BD*)> point mu tat io n £SA*t~*E?!)fc:fev»"£\ Tf5?)-tr 
^PCRWTFragmentl (lan el) - II (lane2)£ 
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' 2W3' ^5>f"7- (CY2T 7 • CMV-DET-3-3 4 0) "CPCR 
fcifrltfc (lane3)olane3£>PCR Fragment£HindI 
HiBln I-CjJOKff* ( 1 a n e 4) tpCY2 ( 1 a n e 5) fcJfrHfcgfc 
WM-**fle>*L;fco K**Jf?ffiU pUC119(7)HindIII-Xb 

a 1 ffl&Kt u—=.yy\^fz 0 pointmutatio n ffJEm^MXZ fiX 
V^^t^^?ry-^x>^ LX^mLX^Z Z tZmULtZo pUC 1 1 9- 
pointmutationHHindlll-Stu I Hit^i^U *9 fcB U p 
CY2(7)HindIII-Stu I^CfAUo iiL/;pCY2-2b s 
top &COV*T& pointmutatio n^ZE^t^A^tLTV^ d t & v 

[0 0 4 4] 

C Y 2 T 7 : CCGGATCCATTMTACGACTCACTATAGTTTATTTACAAAGAGCG 
2b-5-stop: AGAAATATGGAATAGAACGTAGG 
2b-3-stop: CCTACGTTCTATTCCATATTTCT 

pCYU pCY3<Dmwm*bbi>\Z&WRMk*VfcbZ.^ ^>^57- 

ofc (^1) o 

[0 0 4 5] 

(15) CMV-Y RNA2^0^itfe : T-GFP^3fA 
CMV-Y 2 b ^>/^f©C«^$t/;p C Y 2 -2 bAStu* 
in v i t r o-es^U BBK^LfcY 1 i: Y3 ^I^ltiiL^PfCii 

MDNA^a^Ml>pCY2-2 b AS t u * V 4 )V*s<? ? - fc-f & £ 
SrglfthLT, pCY2-2bAStuOStuI^>tMlu I^JfcfcGF 
P^Sa^J^#At^o EI3K X CMV-Y RNA2^0^stfe^ (GFP) 
^jgA^n-fe*^-?-,, P C3-S 6 5 T- G F P ^f>yi/- h t LTP C 
R^r^fv^ GFP 0RFO5' t:S tu It^ h*. 3' tMluIt^b^ 
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fMlDLfco pCY2-2bAStuOStuI-Ml u Ii«tGFPi 

fi-fc^n-^^U pCY2-2bAStu-GFP*i!5Uo COGFP 
O@B^J^#Atfc7 0 77,^ KpCY2-2bAStu-GFP*in vitr 
o*E^U pCYl, p C Y 3 ©RN Agflti: i: ^ l^y^ 5 *M 

4K, Y1Y2-GFPY3 (RNASfli) <D^y 9 \ 7-—^ 9 rtu-QO) 
G F P £ft©fctttfS**r^-*- 0 
[0 0 4 6] 

(16) 

2 0 g OgftBd&tf 5 B 1 OJi^O G F P3fefc*«f? Lfcifc*^ 

CXd Kn&mzWFl$K&\,> G F P TJL <b *Lfc G 

[0 0 4 7] 

V^**-«fc|&;&fc 3»9!fcJ:!K (l) U»*«RNA9>f ;V 

*^**-*iSflrT?£*K (2) f£^*-l±. 

t> ^KU:^jt^^M§^^ u t i , (3) ttz, iW^- 

t±, mi o o oaiiM±^)fit%^a±fc u cti^a^icis^T^^-tL 

T^JM^Til-C**, (4) *Uv**»»fe?^R^ft4rJ|tt-c§4, (5) 

^a*ffitiTtffl^**> (6) m»^<^ v^-V^M ly^^y^nzx 

[0 0 4 8] 

mnm 

SEQUENCE LISTING 

<110> National Institute of Advanced Industrial Science and Technology; 
Chikara Masuta; Hokkaido Green-Bio Institute 
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<120> Plant Virus Vector 

<130> 341H03002 

<141> 2003-06-27 

<160> 4 

<210> 1 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<223> Designed base sequence to act as a primer 
<400> 1 

cgaggcctga cgcgtgtacg taaacctccc cttccgcatc 40 

<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

ccatcgattg gtctcctttt ggaggcc 27 

<210> 3 
<211> 45 

tbiiE# 2004-3076296 
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<212> DNA 

<213> Artificial Sequence 
<400> 3. 

ccggatccat taatacgact cactatagtt tatttacaaa gagcg 45 

<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

agaaatatgg aatagaacgt agg 23 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

cctacgttct attccatatt tct 23 

mi] 

pCY2-2bAStu <7)Mmm*7Fto 
[02] 

pCY2-2bstop (Om^7^ir 0 
[03] 

CMV-YRNA2^<^5&t{zc^- (GFP) co^A^fo 
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[El 4] 

Y1Y2-GFPY3 (RNAKfltf) ^V^^T-^ ^AnWGF 
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1/ 



[mi] 



mm 



pCY2 



2663 2948 
2bORF-244 

Stul AvrK 



StuI'Stop-MluJ-SnaBl 
Y2b-Stu CMV-DET-3-340 



Y2b-Stu 



CG AGOCCT G ACGCGT G TACGTA AACCTCCCCTTrr^rATf- 
stop Mwl SraBf CMV-Y2753? 



CMV-DET-3-340 



CCATCGATTGGTCTCCTTTTGGAGGCC 



pCY2-2bAStu 




BEST AVAILABLE COPY 
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EB2] 



CY2'I7 



2bORF AUGGAAUUG 
pointmutation AUGGAAUAG 



FragmentT(5') 




2^20 2b-3~stop 



2b-5-stop 



FraftmcnUJ(3*> 



3040 



CMV-DET-3-340 




3040bp 




l^e4^omirairtation-PCR/W«£/l[r-B/«lMS 
Lane6:pUCl \WHindl\\-Xba\$m 



CY2T7 


CCGGATCCATTAATACGACTCACTATAGTTTATTTACAAAGAGCG 


2b-5-stop 


AG AAATATGGAATAGA ACGTAGG 


2b-3-stop 


CCTACGTTCTATTCCATATTTCT 



BEST AVAILABLE COPY 
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[0 31 



pCY2-2bAStu 



Stiil-siOfi-Mhtl-SnaBl 



2a 




GFP 



Slid 
Stu-GFP 



Mini 
GFP-MIu 



pCY2-2bAStu-GFP 

Stul 



2a 


i 






GFP 











Stu-GFP 


CG AGGCCTCTATG ACTA A AGO A d A A r. A A r 
Stul GFP ORF start 


GFP-MIu 


CGCACGCGTTATTTGTATAGTTCATCCATG 
Miul stop FRO PFG 
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4] 



<2B«) 





<5 0fg) 



(20^) 







"• ' :• *-.' • ■ : '. ■ v;.-;:.- : i. 
• ■•' ••*?.fe.<?»V-:. v ,v> 






















BEST AVAILABLE COPY « i » 2 00 *- 3 '' 762 9 6 
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[RIB] mfflfflo*?4*'*«9 9 -S^^I^I^Wt^o 
US^JS] * a. * U tf>f ^ ^ (Cucumber mosaic virus, CMV) O R 

NA2^2 b««0— ^*^$*3tCl ^f;^^^^ 
CMV-Y RNA208fttt^n->t»*4pCY202b ORF(7)S 

im&m * t 
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[301021533] 
1 . ^M^Jf B 2 0 0 1^ An 2 0 

m m^#^ m 1-3-1 



ffiiE#-^ ffifIE# 2 0 0 4 - 3 0 7 6 2 9 6 



003-185981 



ffi II A 



8fe8U#-£ [ 5 9 2 1 1 3 5 0 0] 

1 . mM^n B 1992^ 41300 

f£ m imM^^&mm^5mt i 5#* 



ttJIff mtiEii#2 004-3076296 




1 . B 

ft £ 



v : 3/E 

#fl 2003-185981 
tB JS A tt fi It # 



[503234953] 
2003f 6I27B 
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